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abstract: In the context of the EU's Digital Single Market (eHealth) Strategy, the deployment of digital tools for patients' empowerment and personcentred care is of high demand and importance. Shifting from treatment to health promotion and disease prevention, a variety of internet-based cognitive behavioural therapy programmes have been proven to be effective for managing common mental health disorders in

introduction
Common mental health disorders have significant adverse impacts on the societal and emotional functioning of individuals (Collins et al., 2018) . At a global level, in 2015 the prevalence of depression was estimated to be 4.4%, while 3.6% of people suffered from anxiety disorders (WHO, 2017) . Access to healthcare for people experiencing these common mental disorders is a challenge mainly due to lack of resources reflected in the limited number of qualified therapists and the health system financing (NICE, 2011; WHO, 2017; Layard & Clark, 2014) . Given that, the digital single market sets a priority to empower citizens with digital health solutions in order to foster the integration of health promotion and prevention into primary care. Digital transformation of healthcare services is aimed to develop new care models that will pursue with the delivery of efficient and cost-effective care. (Communication COM(2018) 233 final)
According to Berger et al. (2016) one way to increase access to evidence-based psychological treatment in primary care is to provide internet-or computer-based cognitive-behavioural treatment (iCBT/cCBT). iCBT or cCBT is a low-intensity non-pharmacological intervention that includes internet-delivered psychological therapies or any downloadable software, online multimedia programme or smartphone application designed to teach users the basic concepts of cognitive behavioural therapy and the skills for managing their mental health symptoms (Jonassaint et al., 2017; Pennant et al., 2015; Marks et al., 2007) . Despite the variety of iCBT interventions available on the global market, the most widely known internet-based psychotherapies used so far include the Beating the Blues, MoodGYM and Colour Your Life programmes. iCBT has the potential to increase access to high-quality mental health treatment for minority populations Jonassaint et al., 2017) . Large-scale randomized control trials (RCTs) have investigated the high level of adherence and significant outcomes in reducing symptoms of depression considering guided therapist-assisted computerized cognitive behavioural therapies in routine clinical practice (Jonassaint et al., 2017; Richards & Richardson, 2012; Perini et al., 2009; Ruwaard et al., 2009; Andersson et al., 2005; Berger et al., 2011; Johansson et al., 2012; Knowles et al., 2014; Andersson & Cuijpers, 2009; Kay-Lambkin et al., 2011) .
The efficacy of iCBT for depression in primary care so far has been investigated by only one study, wherein iCBT has been shown to be more effective than treatment-as-usual (Proudfoot et al., 2004) . Salomonsson et al. (2017) have argued that using a stepped-care model 2 is an effective and efficient way to achieve improvements for nearly two thirds of primary care patients with common mental disorders while using fewer therapist resources.
Concerns about the clinical effectiveness of mental health services provided through internet-based interventions incited controversy among health care professionals worldwide (Montero-Marín et al., 2015; Du et al., 2013) . The ambiguity regarding the effectiveness of iCBT programmes in treating depression and anxiety is apparent. If iCBT programmes are effective for use in real-life conditions in general practice, such programmes should not meet barriers to uptake or demonstrate high attrition rate.
Therefore, the aim of this review is to evaluate the effects and adherence of iCBT for adults with depression and anxiety disorders in general practice. The following main questions are addressed to complete this review: 
Methods
Search strategy and study selection
A comprehensive search was carried out on Scopus, the Web of Science, PubMed and Psychology Medicine electronic databases from January 2007 to December 2017 in order to retrieve the most relevant data for current versions of iCBT. The search terms were 'internet-or computer-based cognitive-behavioural therapy', 'primary care', 'randomized control trials', 'efficacy', 'depression' and 'anxiety'. Articles were selected by title, by abstract or by reading the full original paper. Only articles in English were included.
Eligibility criteria
For the purpose of this study we selected RCTs evaluating the efficacy and, where possible, the effectiveness of iCBT for depression and anxiety disorders in primary care. Studies were eligible for inclusion if RCTs were performed in the primary care setting to investigate the comparison between:
(1) guided iCBT with minimum therapist contact with the control group or a wait-list control (WLC) group and (2) unguided self-help programmes with face-to-face therapy.
The exclusion criteria were non-randomized control trials or studies that recruited children and adolescents or patients with severe mental health disorders including psychiatric co-morbidity, psychosis, bipolar disorder, personality disorders, alcohol or drug dependence or suicidal tendencies. Studies with an economic evaluation, including those evaluating the cost-effectiveness and efficiency of iCBT, were excluded from the analysis; however, they are considered important for further research.
Quality assessment
The methodological quality of studies has been evaluated, including criteria for intervention trials. No formal assessment of quality was performed as the main search strategy focused on whether the trial was randomized and performed in a primary care setting. 
description of studies
A systematic review of 510 research articles were retrieved from the PubMed (n = 37), Scopus (n = 37), Web of Science (n = 53) and Psychological Medicine (n = 383) databases. As shown in Figure 1 , the literature search identified 64 duplicate studies, and 410 further studies were removed for the reason that they did not address the scope of the current research. For more detailed evaluation 36 studies were considered. Only 14 studies met the inclusion criteria. Of those 14 studies, one study was removed due to insufficient data. All 13 studies were quantitative and conducted in Europe (69.2%), USA (15.4%) and Australia (15.4%).
participants
Participants included in the studies were prescribed iCBT by their general physicians (GP) or licensed psychologists. The participants' mean age in the studies varied from 33.7 to 45.2, except in the study by Hickie et al. (2010) where patients were recruited starting from age 16. In all studies female participants constituted the overwhelming majority.
Of the 4,265 adult primary care patients, depression was estimated among 1,589 patients. The majority of patients participating in RCTs experienced several types of anxiety disorders (n = 2,676), including generalized anxiety disorder (n = 1,129), social anxiety disorder (n = 75), post-traumatic stress-disorder (n = 181), panic disorder with or without agoraphobia (n = 715) and other anxietyrelated conditions (n = 575). Out of 8,401 participants assessed for eligibility, 3,134 patients remained until post-treatment. All in all, 2,717 patients received internet-based psychological therapy (both guided and unguided iCBT). Additionally, 264 patients were enrolled in the iCBT course after the treatment group had completed the programme. Treatment and control groups were followed up with at three, four, six, eight and twelve months post-treatment, depending on the study design. A variety of measurement tools were used to assess patients at baseline and post-treatment and during the follow-up period.
the global experience of icBt in primary care
A literature review of randomized controlled trials of iCBT in primary care in Europe, the USA and Australia proved that additional professional support is required to engage depressed patients with self-help internet-based psychotherapies. At present, computerized CBT is offered by many healthcare systems as a minimally supported low-intensity psychological intervention and as part of a stepped-care framework (Salomonsson et al., 2017; Høifødt et al., 2013) . The level of support for each patient is different and it varies mainly in severity of depression and the patient's ability to perform tasks online. Even though enhancement in the level of support and guidance increase uptake and effectiveness (Andersson & Cuijpers, 2009; Baumeister et al., 2014) , evidence has accumulated to indicate that a low-intensity form of support such as technical telephone support had no additional clinical benefits when iCBT was added to usual primary care (Gilbody et al., 2017) . 
drop-out and participants' adherence to icBt throughout selected studies
In the included studies, iCBT modules aimed to help patients gain mastery over their symptoms using CBT techniques. Out of 3,134 patients remaining at posttreatment, 484 patients completed all sessions. The mean number of completed sessions varies from 1.1 to 7.2 with an estimated number of 4.1. Participants in the intervention group had a relatively higher drop-out rate relative to participants in the wait-list control group (Høifødt et al., 2013) . Even though the drop-out rate was related to improvement attributed to other concurrent treatments (Newby et al., 2013) , a variety of adverse events was also reported during treatment. As a consequence of commencing iCBT, the patients experienced a negative impact on their general wellbeing and reported slightly worse mood and more anxiety (Salomonsson et al., 2017; Rollman et al., 2017; Simblett et al., 2017) .
In the studies conducted by de Graaf et al., in 2009 and in 2011, participants completed the mean of 3.4 sessions of Colour Your Life in the iCBT group and 4.0 in the iCBT plus treatment-as-usual group (de Graaf et al., 2009; de Graaf et al., 2011) .
Altogether, 1,507 participants were allocated to participate in the Beating the Blues programme. In the study by Kessler et al. (2009) in the iCBT group, at the four-month follow-up 90 participants completed five sessions, while at the eight-month follow-up 70 participants completed eight sessions (Kessler et al., 2009 ). In the study by Gilbody et al. (2015) , 18% (31 of 175) of participants completed all eight sessions. Moreover, 44% (93 of 210) of participants reported non-serious adverse events and 7% (15 of 210) reported serious adverse events (Gilbody et al., 2015) . In the study by Rollman et al. (2017) , at the six-month follow-up, 36.7% (221 of 603) of participants completed all eight sessions of the programme. The mean of 6.3 sessions of the BtB programme (40%) in the iCBT group and the mean of 7.2 sessions (32%) in the computerized cognitive remediation therapy (cCRT) group were completed in the study by Simblett et al. (2017) . In the study by Hickie et al. (2010) , 41% (12 of 29) participants did not complete MoodGYM programme. In the study by Gilbody et al. (2015) , trained technicians made weekly telephone calls to 242 patients using MoodGYM. Only 16% (29 of 186) of participants completed all six sessions of the MoodGYM programme. In addition, 45% of participants reported adverse events (93 participants demonstrated non-serious adverse events and 15 participants reported serious adverse events). In the minimally supported group, 10.4% of participants completed all five sessions of MoodGYM and 19.4% of participants completed the telephone-facilitated iCBT. (Gilbody et al., 2017) In Pille Ööpik (ISSN 2228-0588) , Vol. 8, No. 2 (25) the study by Høifødt et al., 2013 out of 52 participants in the intervention group, 31 participants (60%) adhered to the MoodGYM programme and attended 7 sessions. A mean of 3.8 of the 5 modules was completed during the treatment period by 50 patients. A mean of 7.2 sessions were attended. At seven weeks post-treatment, 15% participants (n = 8) had completed the treatment. However, 45% of participants (n = 19) in the intervention group received additional treatment during the six-month follow-up period. (Høifødt et al., 2013) In the first study by Newby et al. (2013) , 89% (41 of 46) of participants in the iCBT group completed all sessions of the Worry and Sadness Program. In the second study 41.2% (56 of 136) of participants completed all six lessons. (Newby et al., 2013) In the study by Kivi et al. (2014) , the supported iCBT Depressionshjälpen programme was provided for 44 depressed patients. In twelve weeks, 20 of 36 (56%) participants completed all seven modules and the average number of completed sessions was 5.1. Only 10% of participants reported adverse events. (Kivi et al., 2014) In addition to treatment-as-usual, a supported Wellness Workshop CD-ROM programme was provided for 100 participants in the study by Levin et al. (2011) . After two weeks, participants received a brief telephone call from the psychologist, but 27 participants did not start the program. The programme was used by 72 participants for an average of 2.9 weeks. (Levin et al., 2011) In the study by Berger et al. (2017) , the mean number of completed modules of the Velibra programme was 3.9. Thirty-two participants (45.7%) completed all six modules of the programme. Eight participants (11.4%) did not start the programme at all. (Berger et al., 2017) 
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Effects of the internet-based interventions
The results showed no clinically or statistically significant changes before treatment and immediately after treatment between treatment groups in all studies (Berger et al., 2017; Høifødt et al., 2013; Newby et al., 2013; Rollman et al., 2017; Simblett et al., 2017; Gilbody et al., 2017; de Graaf et al., 2009; Levin et al., 2011; de Graaf et al., 2011; Hickie et al., 2010; Kessler et al., 2009; Gilbody et al., 2015) . Less than half of the patients recovered at post-treatment.
Results from the studies by Høifødt et al. (2013) and Rollman et al. (2017) demonstrated that mean scores for the face-to-face group and WLC group were lower compared with scores for the intervention group for the depressive and (ISSN 2228-0588) , Vol. 8, No. 2 (25) anxiety subscales at post-treatment and at the six-month follow-up. Kivi et al. (2014) found no significant differences between the reduction in scores for the iCBT and TAU groups during treatment or post-treatment. Berger et al. (2017) emphasized in their results that, at post-treatment, the participants benefited significantly in the TAU group plus unguided iCBT more, compared with the TAU group only. In the study by Simblett et al. (2014) , participants in all groups demonstrated a decrease in symptoms of distress across time, but there was very little difference in terms of functional ability at post-treatment. Clinically significant improvement was noted in the study by de Graaf et al. (2009) for 26 patients in the iCBT group from 91 patients available at post-treatment. At the twelve-month follow-up, 36 patients in the intervention group were determined to be in remission (de Graaf et al., 2009) . Statistically significant differences on recovery were found in the studies by Hickie et al. (2010) and Levin et al. (2011) . Participants in the intervention group demonstrated significant decreases in dysfunctional attitudes and were more likely to go into remission than participants in the TAU group (Levin et al., 2011) . A small, clinically meaningful difference was found immediately after treatment in favour of enhanced GP care plus the MoodGYM group (Hickie et al., 2010) . A reliable improvement in reducing depression and anxiety disorders were demonstrated in the studies by Hickie et al. (2010) and Newby et al. (2013) . A small difference was found in favour of the MoodGYM programme vs usual GP care at the twelve-month follow-up (Gilbody et al., 2015) . A significant between-group difference was found in the study by Gilbody et al. (2017) in anxiety scores in favour of telephone-facilitated iCBT.
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the impact of icBt work in a 'real-world' general practice
A 'real-world' general practice significantly differs from develop-led trials, where additional professional support was included and the effects of the internet-based psychotherapies were measured under strictly controlled conditions. Studies delivering iCBT in real-life conditions in primary care are limited and have been absent for a long time. The impact of iCBT work on depression outcome in reallife conditions was evaluated in our review only in the 2014 study by Kivi et al. Licensed psychologists and psychotherapists (n = 12) were involved to support patients randomized for iCBT. Even though the proportion of recovered patients between treatment groups was similar (n = 15, BDI-II ≤ 13), eight patients in the iCBT group at post-treatment were undergoing pharmacological therapy and three patients deteriorated. (Kivi et al., 2014) (ISSN 2228-0588) , Vol. 8, No. 2 (25) 
therapist time
This review includes five trials in which therapist support time has been measured. Therapist time varies from two minutes to 30 minutes depending on the study design. Kessler et al. (2009) found that the quality of care was higher when CBT was facilitated by a therapist in real-time monitoring. Furthermore, real-time online CBT was suggested for patients with severe symptoms (Kivi et al., 2014) .
In the study by Gilbody et al. (2015) , patients allocated to the BtB programme received on average 6.2 minutes of support calls from a technician and those in the MoodGYM group received 6.5 minutes. In the study by Newby et al. (2013) , a clinician and therapist regularly spent on average 23.37 minutes per patient on email and telephone contact during the trial. After each module, in the study by Høifødt et al. (2013) , participants received face-to-face support (a range of 15-30 minutes). In the study by Kivi et al. (2014) , therapists spent an average of 15 minutes on emails or telephone calls with each patient during each week. Every two weeks participants received telephone calls lasting from 15 to 30 minutes or an email from care managers in the study by Rollman et al. (2017) .
reliability of rct results
Even though a small dosage of iCBT was associated with lower antidepressant medication use (de Graaf et al., 2011) , it is difficult to determine the effectiveness of iCBT insofar as patients were financially compensated and allowed to undergo other treatment.
financial compensation
To minimize the attrition rate and the number of drop-outs, participants in the study by de Graaf et al. (2009) were compensated €25 for internet use. In the study by Levin et al. (2011) , each participant received $75 at each data point for completing the questionnaire and interview assessments. Finally, in the study by Rollman et al. (2013) , after each completed assessment at three, six and twelve months, patients received from $15 to $60.
psychotropic medication
No additional data have been collected about the impact of medication on patient outcomes while other interventions have been employed. In this review participants in all studies were equally likely to receive pharmacotherapy. In the 2010 study by Hickie et al., participants did not receive pharmacological (ISSN 2228-0588) , Vol. 8, No. 2 (25) care at the time of study participation. Results from studies demonstrated that participants in the iCBT group were more likely to receive antidepressants compared with patients in the usual care group or in the treatment plus usual care group. It is difficult to evaluate the size of effect and relation between medication, face-to-face treatment or iCBT as long as data about the use of pharmacotherapy pre-and post-treatment and during the follow-up period are not available, which is true for the studies by Gilbody et al. (2017) , Simblett et al. (2017) , Levin et al. (2011) , Newby et al. (2013) and Berger et al. (2017) . Moreover, no study has yet analysed the outperformance of unsupported iCBT or guided iCBT as compared to pharmacological treatment.
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discussion
Main findings
This review includes both primary and secondary outcomes on depressed patients in the intervention trials for internet-based psychotherapies. Within the last ten years, more than 500 studies have been published examining telepsychiatry. The results from recent trials demonstrated reduction of symptoms of depression and anxiety even though participants were more likely to continue the use of antipsychotic medication and usual care. It is obvious that additional therapy and regular guidance result in improved outcomes and control of mental disorders. It has been noted that treatment outcomes from supported iCBT immediately at post-treatment are more efficacious than in wait-list control conditions. However, the effectiveness of iCBT in such trials is diminished at follow-up. Although iCBT is aimed at treatment of mild to moderate symptoms of depression and anxiety, six studies in this review included participants with more severe symptoms. Participants recruited within the primary care setting by health care providers with experience in CBT were more likely to complete iCBT modules compared with self-referred participants and those recruited through media. As long as therapist input has been considered important in terms of participant engagement, our findings underline that a minimum of 30 minutes per week is required either face-to-face or through telephone calls. In the methodologically stronger studies, participants demonstrated a high attrition rate and low adherence to iCBT intervention. In those studies, the secondary outcome at follow-up was considered at least a six-month rather than at a threemonth follow-up or immediately at post-treatment. Our findings emphasize that the effectiveness of iCBT interventions in the primary care setting as an effective option for non-pharmacological therapy cannot be confirmed for Pille Ööpik (ISSN 2228-0588) , Vol. 8, No. 2 (25) several reasons. First, the secondary outcome of the trials has not been measured with a clinical interview to establish the presence of depression according to accepted classification systems. The 'effectiveness' and 'efficacy' of iCBT were evaluated on participants' self-reported measures (questionnaires/assessments). Second, participants were free to use medication prior to the beginning of the study, during the trial, post-treatment and at follow-up. Thirdly, unemployed participants in three studies received financial compensation. Eventually, high drop-out and attrition rates are presented in all studies where financial compensation was not offered. Even though participants underwent an informed consent that was approved by the Review Board, information about the approval from the medical ethics committee is missing, especially in the studies where patients were provided with financial compensation. In two studies, participants reported reasons for dropping out. Only a small number of participants in our review completed all sessions of iCBT (Berger et al., 2017; Høifødt et al., 2013; Newby et al., 2013; Rollman et al., 2017; Simblett et al., 2017; Gilbody et al., 2017; Kivi et al., 2014; de Graaf et al., 2009; Levin et al., 2011; de Graaf et al., 2011; Hickie et al., 2010; Kessler et al., 2009; Gilbody et al., 2015; Waller & Gilbody, 2009 ). This, however, could not prove that the use of iCBT was effective in the reduction of depression and anxiety disorders insofar as data concerning reasons for drop-out are missing in most of the studies. In the end, information according to treatment fidelity (i.e. whether therapists who provided iCBT were supervised and treatment was provided by designed protocol) and security issues (the manner of treatment delivery) are absent in many studies.
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Strengths and limitations
The current research was restricted to articles published in English within the last ten years. Researchers confirm that a risk of bias assessment could not be undertaken. Studies eligible for inclusion were primarily efficacy studies with lack of comparison groups evaluating the evidence for effectiveness of iCBT alone or for the added benefit of iCBT. In most studies, patients were recruited through primary care by licensed psychologists or neuropsychologists rather than by general physicians. In addition, programmes commercially available for a wider population are not tailored specifically for minority patients. Data about the cultural diversity of the populations studied have not been considered in most studies. (ISSN 2228-0588) , Vol. 8, No. 2 (25) 4.3 the interpretation of the study results in relation to existing literature A previous review found iCBT to be no less effective than face-to-face cognitive-behavioural therapy (Kaltenthaler et al., 2002; Kaltenthaler et al., 2004; Kaltenthaler et al., 2006) and to reduce therapist time (Kaltenthaler et al., 2002; Kaltenthaler et al., 2006) . At present, the results demonstrated reduction of symptoms of depression and anxiety even though participants were more likely to continue the use of antipsychotic medication and usual care. Treatment outcomes from supported iCBT immediately at post-treatment are more efficacious than in WLC conditions. The effectiveness of iCBT in trials is diminished at follow-up.
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compliance with digital single market strategy
In the context of digital single market, integrated eMental Health applications into primary care increase the collaborative economy of Member States, in particular improving the complementarity of cross-border healthcare services. Data collected from internet-based psychological interventions help us achieve the second priority of the European Strategy-personalized medicine through shared European data infrastructure. Although it seems that the European Strategy interests are more directed at protecting economic interests rather than human rights to receive qualified health and care (see also Uusitalo, 2018) . In fact, EU legislation on medical devices, data protection, electronic identification and security of network give a legal framework for the eHealth infrastructure. However, digital solutions for health prevention and control of disease are not yet legally defined as healthcare services either in the regulation of Member States or in the EU legislation. All this leads us to think how to evaluate state capacity to handle healthcare services in the context of human dignity (see also Kerikmäe & Joamets, 2018; Kerikmäe et al., 2016) .
conclusion
Researchers are inclined to affirm that iCBT is used to control common mental health disorders enabling easy access to rather than providing quality of treatment. Reduced symptoms are likely to be an outcome due to reasons not considered in the studies. Engagement of patients with common mental health disorders with iCBT might show an effect but only if offered alongside a high level of facilitation and support or delivered online (Gilbody et al., Pille Ööpik Baltic Journal of European Studies Tallinn University of Technology (ISSN 2228-0588) , Vol. 8, No. 2 (25) 2017; Kessler et al., 2009) . The studies included in this review underlined the importance of additional resources in general practice. The specific impact of iCBT is difficult to determine without having care coach support and if data about the time therapists spent on each patient are not available. Instead, it makes it more complicated to evaluate which treatment option or a combination of therapeutic options resulted in the improved outcomes. Given the difficulty in assessing the clinical efficacy and effectiveness of iCBT, no study has revealed a drop-out rate between unemployed and employed participants or between participants on pharmacological therapy and those who did not take medication therapy. Researchers are inclined to confirm that patients completed iCBT modules either due to financial compensation or regular telephone calls and emails. Our findings underline that neither efficacy nor effectiveness of iCBT has been proven and should not replace face-to-face therapy until evidence for iCBT's benefits is found among service providers and patients. All this means that the European Strategy on enabling transformation of health and care in the digital single market does not meet directly patients' needs but is fostering sharing economic interests.
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